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AMENDMENT AND RESPONSE UNDER 37 CFR § 1.111 

Serial Number: 10/010524 
Filing Date: December 7, 2001 

Title: ENABLING SPARSE REFRESH TECHNIQUES WITH CACHE-LIKE STRUCTURES THAT SNOOP FRAME BUFFER WRITES 
Assignee: Intel Conporation 

IN THE CLAIMS 



Please amend the claims as follows: 



1. (Currently Amended) A method, comprising: 
detecting a write command to a frame buffer; 

determinmg a region in the frame buffer associated with a frame buffer address in the 
write command , wiaerein the region spans more than one row of pixels ; and 
determining whether the region is the same as a last-modified region. 





(Original) The method of claim 1, fiirther comprising: 
when the region isViot the same as the last-modified region, 

sending the region to a display device associated with the frame buffer, and 

setting the lastVnodified region to be the region. 



3. (Original) The method oTf claim 1, fiirther comprising: 

when the region is the sam^s the last-modified region, refraining from sending the 
region to the display device until a dmerent region is detected. 

4. (Original) The method of claim \, wherein the write command is issued by a graphics 
engine to the frame buffer. 



5. (Original) The method of claim 1, whWein the frame buffer comprises a plurality of 
regions each representing a plurality of pixels on^a display device, and wherein the region is one 
of the pluraHty of regions. 



6. (Original) The method of claim 5, wherein thl 
of pixels in a rectangular shape on the display device. 



plurality of regions represent the plurality 
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7. (Original) The method of claim 6, wherein each of the plurality of regions represents a 
same number\f pixels. 



8. (Original)\The method of claim 4, wherein the detecting is carried out by logic connected 
to the frame buffer Wd the graphics engine. 



(Currently Amended) An apparatus, comprising: 
a graphics engine to: 

generate a write command having an associated region in a frame buffe r, wherein 
the region spans mW than one row of pixels, 

determine wl^ether scan-out logic is accessing the associated region in the frame 
buffer, and 

store the write command in m^ory associated with the graphics engine when the scan-out logic 
accesses the associated region iAthe frame buffer. 



10. (Original) The apparatus oficlaim 9, wherein the graphics engine is further to: 
send the write command to tHe frame buffer when the scan-out logic is not accessing the 

associated region in the frame buffer. 

1 1 . (Original) The apparatus of clain\9, wherein the frame buffer comprises a plurality of 
regions each representing a plurality of pixi^l s on a display device, and wherein the associated 
region is one of the plurality of regions. 

12. (Currently Amended) An apparatus forWiting to a display device, comprising: 
a frame buffer comprising a plurality of regions, wherein each region represents a 

respective plurality of pixels on the display device Vvhich spans more than one row of pixels ; and 

logic to accumulate writes by a graphics engine to one of the plurality of regions in the 
frame buffer until the graphics engine writes to anottxer region of the plurality of regions in the 
frame buffer, wherein when the graphics engine writes^to the another region, the logic is to cause 
the one region to be written to the display device. 
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13. (Original) The apparatus of claim 12, wherein the logic comprises a plurality of D-type 
flip-flops. 



14. (Original) VThe apparatus of claim 13, wherein one of the plurality of D-type flip-flops is 
to receive input of a region number of the one region and a clock input to be active when each of 
the respective writesVccurs. 

15. (Currently Amended) A signal-bearing medium comprising instructions, which when 
read and executed by a processor comprise: 

accumulating writefe by a graphics engine to one of a plurality of regions in a frame 
buffer, wherein the pluralitAof regions represent respective pixels on a display device which 
spans more than one row of py els : 

detecting that the graph\cs engine has written to another region of the plurality of regions 
in the frame buffer; and 

in response to the detecting causing the one region to be written to the display device. 



16. (Original) The signal-bearingVnedium of claim 15, wherein the detecting further 
comprises converting frame buffer addresses in the writes to region numbers. 

17. (Original) The signal-bearing med\im of claim 15, wherein the causing ftirther 
comprises: 

instructing scan-out logic to copy the 6ne region from the frame buffer to the display 
device asynchronously from the writes to the frWe buffer. 



18. (Currently Amended) An apparatus, composing: 
a first D-type flip-flop including 

a first data input to indicate a region nVmber of a region currently being written to 
a frame buffer wherein the region spans more man one row of pixels, and 

a first clock input to be active when a wnte to the frame buffer has occurred. 
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19. (Original) The apparatus of claim 18, further comprising: 
a second y-type flip-flop, including 

a second data input coupled to a first output of the first D-type flip-flop, and 
a second clock input coupled to a compare logic output. 

20. (Original) ThAapparatus of claim 19, further comprising: 
a third D-type flito-flop, comprising: 

a third datarinput coupled to a second output of the second D-type flip-flop, and 
a third clockVnput to be active when the write to the frame buffer has occurred. 

21. (Original) The apparatus of claim 20, further comprising: 
compare logic, comprising: 

a first compare dat^nput coupled to the second output of the second D-type flip- 
flop, and \ 

a second compare dataVnput coupled to the first output of the first D-type flip- 
flop. \ 

22. (Original) The apparatus of claim 110, where the third D-type flip-flop further comprises: 
a third output to indicate a region number of a region to be sent to a display device, 

wherein the third output is connected to a scaiji-out logic, wherein the scan-out logic is connected 
to a display device.. \ 

23. (Currently Amended) A An electronic device comprising: 

a frame buffer comprising a plurality of regitons each representing a respective plurality 
of pixels on a display device that span more than onarow of pixels : 

a graphics engine to initiate writes to one of the plurality of regions in the frame buffer; 

snoop logic to cause the frame buffer to accumulate the writes; and 

scan-out logic to write the one of the plurality of\egions from the frame buffer to the 
display device when instructed by the snoop logic. \ 
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24. (Original) The electronic device of claim 23, wherein the snoop logic comprises a 
plurality of E^type flip-flops. 

25. (Original The electronic device of claim 24, wherein the D-type flip-flop further 
comprises an excmsive-or gate. 



(Currently AiAended) An electronic device, comprising: 

a graphics engine to, for every respective modified region in a set of candidate regions, 
copy the Respective modified region firom a firame buffer to a display, 
when the respective modified region was written to during the copy, mark the 

respective modifiedVegion as modified, and 

when the respective modified region was not written to during the copy, mark the 

respective modified region as not modifie d, wherein the modified and candidate regions 

span more than one row of pixels . 



27. (Original) The electronic device of claim 26, wherein the set of candidates comprises all 
regions that have not been written to dVing a most recent period of time. 

28. (Original) The electronic device oXclaim 26, wherein the set of candidates comprises all 
regions except a number of most-recently written to regions. 



29. (Original) The electronic device of clain^26, wherein the set of candidates comprises a 
number of least-recently written to regions. 



30. (Original) The electronic device of claim 26, 
regions being displaced fi^om the firame buffer. 



^herein the set of candidates comprises all 



